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(54) METHOD FOR AUTOMATICALLY EXCHANGING CULTURE MEDIUM, ITS PROGRAM, AND 
APPARATUS FOR AUTOMATICALLY EXCHANGING CULTURE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
automatically exchanging a culture medium, and to 
provide an apparatus for the same, capable of 
automatically exchanging the culture medium in culture 
operations of adhesion-dependent cells. 
SOLUTION: This apparatus 10 for automatically 
exchanging the culture medium is mainly composed of an 
incubator 20 equipped with stackers 22, a carrier robot 
23 or the like, a culture medium-exchanging robot 40 
equipped with a culture medium- injecting needle 41 and 
a culture medium-discharging needle 42, and a control 
computer 80 for controlling the above members. The 
control computer 80 operates to take out a culture tray 
90 for culturing the cells from the incubator 20 to the 
outside with the carrier robot 23, etc., to discharge the 
liquid culture medium from the culture tray 90 with the 
needle 42, to inject the new liquid culture medium into 
the tray with the needle 41, and to warehouse the 
culture tray 90 in the incubator 20. Therefore, workloads 
on an operator are decreased, other loads such as time and cost required for educating and 
training the operator are reduced because he can easily conduct the culture medium-exchange 
operation even though he is not enough skilled in the operation, and further such a possibility 
that a mistake, contamination or the like is caused by the human factor is few. 
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^iA* 3 n/ci*^^ - f <b4iAA $ n/ci*f4cc^-r 

t«L (S 1 2 0) , ^^xyu^O^^rfS^MHM 

mm^ifi ~> tc *Mmm icztm? z> & )\> tc^m<D&m ^ 

L(S130), c©ABa»*G«**£T-f tt*s. 

s i i o©» t A*anwBa#*>8 2g^siR$n/c 

mmiste^) ^6«S 1 2 05C®^, ^*^NGft6 

[0 04 8] ^Cfe. CCDAJS^MiI(C*5l^T, tSH-n. 
> -Fit W*a - F F i**'W 7 >t«tf*i 
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#-1*81315*3158 1 a©&-teH'K:»7SS*TXl»£ 
F^iS/c^t, *<DWPM>a* F»*t <«» 
F**Cc»e>*i*flHR) lTBWSCi« 
Etc. R— a* h©tt#4**i«>"CA«-r**»^ 
tc». ft**tt. «f*3-F«CPvF«tA*U * 
<b»TA«*3fWtt*AJS«MB (H84NR) KA*0 

TJU#^*@«bWtett^&£*K, -en-en© ajwi 

StJ: >3 X £ *#-tlMB»ft»8 1 aOBftOt^MlR 
LfcSL AffiSS* 1 ^ > K 8 2 -t±/ci#^tc 
«. i^Lfciril'CD^AJK^CcattW^^SnS 

Xtf >>Ct&X&Z><DX\ f«t©¥K*<Ci*r 
[0 04 9] <Affiffiffl>SS=i>fc^-*8 0fci:, 0 20 
CCAIS^K^>8 1 d£StRL>fc&e>#* SI 1 KtjtT A 
£ 3 2 e *«attWItSUr + t«iT31 ^JgflhXSSfiaP 

2tc(as^^-r>si^w:, ts#FW9 o*** >;y 3 

l±tCi£a-T£g©^ vt-iyZm^-rZ (S2 0 
0) o fl*ttt. c®y?t-«*t ^HUAJIOJ; 
^i-TSiS*h IW9 0*, ^3-F5^9 1^ 

fiHBSWfrStlfc** V73 licig^^o te<b, *S#h 30 
\s4 9 0«^t 'J7 3 1 ©«f#6|53 1 aCCJ:^T 

loW <t£&$i*n£o 

[0 0 5 0 ] ff«#*«g« F U -f 9 0 Htj*0 
^-fe-v^-O F 2 ©IM8# #>£«!*?"£©* 
dot. <giin>ti:*-£8 0{Z. /<-3-F'J-y5 
0 4IK»*lMfflO"C* + V T 3 1 CC«fS3ftTl>&*S# F 
9 0©^-3 - K-7-^;l/9 1 &R#3X6i*& (S2 
10). -eLT, ^©^-n- F^e>^4=i- F5:K# 
Kt), X^U-f 2 cctS-T AJSflK^^^F^ 
8 3^t^o AJ*tti8*-f > F3 8 3«C«, ^HUA 40 

jsi^^^ist f u -/©«**] d, m^- F, 

[0 0 5 1 3 AffiSt®-? -f > F •? 8 3 Jc«/js 

IHB*-f >F*8 3<DAJS5lfT#*>8 3 a SriMtR-T 
-So «|3>t*-d«80tt, AI^^>8 3a^ 
6<2fft^Ccb/t#^-t\ 3gffi^^*OAJ*F|g2^ -f > F 
^.8 3tc«7n3nrt^K*4=i- F#, ABt#®I3 

nT^i^s^swB-r* (S220) . Aims sc 
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#A2>3 fifctt & tf AB8MSW -f>F-)82tf * * y 

±^(ommmxuxmmw^ 4 > f 0 s 3 

S3>tT*-^8 0k:J:*K*4:3- F«C*-3< A«»» 

[0052] 1**4=1- v&*Maiuia&£tixii*2>ct 

0 ^^^2 1, a&3£o#* F2 3atfMPSP 
2 4*K»«ffllLr, fg«FU-f9 0*-f>**'<-* 
2 0 rt<D^OAJ»*i^AJS*T S ( S 2 3 0 ) 0 Hf* 
W5C«. iln ><7 3 0 (D^^ Mf ^ - ^ 3 2 e ^ 

immwLx. izmhi-i so zm$otc*r + *)T 3 1 

C<Dt&. tg«FU^9 O^Otgtb^fllx^/c^CC, ^ 

afe^^e>+^ ur 3 i ^^ccuniss-a-. *r^{i®^ 

2e*eWOrfcJ:^ ^C^T. ^>^^.-<-^20CD 
^> FO-72 5tcjg^L-c. h U^ttSAiiSP HC{i 
^t^«FU^9 0OT^CtRiSd#^ F2 3CDT- 
A»2 3at»A3t S»H/-f9 0*Rf%±tft7 
-A£I$2 3 atC^F^-tf, t^#FU^9 0^riin^2 4 
^6-T>^^^-^2 Ort'Nt&AStL MCC, ^[p](DM 
f^a-FtcatlS-rSAWSW^WlBb, ^> + ^.^-^ 
2 0<D^3> Fd-7 2 SiCjg^Lr. ^CDAJ$faBJr£:J$ 
^X^ >>^-2 2^tft3lP?Kf h2 3<DBtr^«:{iM-r^> 
c fc^5C^->7--^2 1 £@iI££i±&<^C<:, JgiUci 
#7F23 *IB»«lfBI F W 9 0 * AJl^m^ 

AS^I)o 

[0 0 5 3 ] f*-f X^U-fflOaSKfcWRttaiB 

®8 ItcRL (S2 4 0) . CCDAit^il^T-r^o 

fefe, s 2 4 o tcfei^r, s5eP4e^iii®8 l ccRr«;*5 

rt>ttwntfA*»ffl*s"*"^tr*>tifeH*^ f -' ^^'^ 
m*A&?z>&^&&z^~x$>^xi>, aiitAS 

itt<. ^<©8*!4%AJ»*Q i il , rSCi*s-C**. 
) [0054] <— H$|i|ffi«! ! a>Aasn , ri>€>*i«4 ; S: 
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f*£mffi!M8 KDffitf#£>8 1 e£jlltR-r& 0 
[0 0 5 5 ] «an>fcT :*-£8 Ott* ffft^Kft* 
ffi@i®8 1 <DttS*^ ^>8 1 e^iMtR-T^i, Bl 1 3 K 
?n-r— BSffl*Ki®«:l«*6Lr, HI 4 CC^T tBtt S > 
F^8 4£rMX^WCc5l^'r& (S3 0 0) o £CD 

JES^x y T 8 4 a . -B«^>8 4b, K 

[0 0 5 6 ] -H#tB)ffi$ii^i^*4^- F£tfi 

JSl£f4— SSSi'Jr 8 4 a&tA^LT&cfcC^ ttSJS 

F9 8 4 4Hcn h-F>:?*;^7j^£>£i$W, 
C<Dtf* * i fi3 >f^^80 

*j§p ^ F C'iCc 1 ocdK?4 (W*«a*=i- F* 1 r 0 
o l j <Di>o) *attWtcffl0a»4— R^xyr8 4 

^cc— «Fffl«$-t*5K*43-F**A*snei, cne> 

^aSKS-SSSi i; r 8 4 a KM^jcT £ ( S 3 1 
0) . 

[0 0 5 7 ] :&t>~C\ fl3>t^-^8 (Hi. ffiJ8# 
#s— H$fcHJ*#*>8 4 b£SBRT&<B*fS ttUtK 

f*— Si^yr8 4 accat^3ftr^£i££l-:3- Fee 
»lS-r , *S§t F u >( 9 0 ©H* ?> tti U^il 
^Htf-rS (S 3 2 0) o BP*>. ^>^^-£2 0<D 
n>FD-^2 5 5c}g^L-C, 1S©S«H/-/^S 

^HiAfiLiP i cciea^n/c^i- or si acma, Mm. 

3>^73 OJCJB^UT, «-OiS#F W9 O^t/c 
tt 'J73 1 £fgtfe3£»f4BP 2 ^MK£"f *. 
-B^ffiS U - F £ UJS«fcM»«*x T 8 4 

a^^>filJI^*r^o 

[0 0 5 8 ] fp**tt. SMMSP 2 Ccri&S F U 
^90^161, -ecD«#FU>r9 0rtcDfS^, S'Jii 

-r*. ^u-c, ffiistm— satyrs 4 act-B#m 

^ > 8 4 b ^IW ^ n ^> fc^iC S 3 2 0 ^r^tf I , — B# 
ffiJST^ £ f*f* =1 - F ffiU < a o fcB#j#rc tflSMSHMffi 
8 1 £:r^ X^WCC^L (S 3 3 0) , C<D*>M£ 
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[0 0 5 9 ] <i£M&&X*is*-fr&WMm>--' H#ffl 
)$L/ctgS F U -Y 9 0 ©K»€:H«0fcte*, 

[0 0 6 0 ] fi3 >t^-^80^ fSft#*«*»SS 
10 HI 5tc^T«flfe3^X^^ a -;b«ia 

si 1 ecc^mm^i^'r^^-jimms 

5*?* A7l"(icm7ssrr& (S40 0) o C©*SM£ 
»Xdri>*-;HIiffi8 5&*. ^^7-tt$a^a58 5 
ai, Xf- #x3t^SB8 5 b <b, igifiSaftstf* >8 5 
c t . *SHMR£SI# £ > 8 5 d £ . SCttr'- #Sl^ 8 
5 f t&t>ffimZtlX^Z> 0 X* v*-t»»«7K8P8 5 

a. *^-**^a58 5 bROW*?*--***^ 5 
f tt, K?4SffiIiffi8 l<Dig«©S^aB8 1 a, 8 1 

b, 8 i f tfflm<omnw&7fiZti&tc#>. ccvut 

20 <DI£0j3£^3ST£o (ML, X ^? v ti -W&Wt$& 8 5 a 

[0 0 6 1 ] *0S»^-CttliS»4Cco# 
30 Jgtft?E»3&^*ft*B^6c:w. ^^7-t&ffi^SI58 5 

Xtft^fi^cW^t*. X ^ ^7-~t»fa*7f:^8 5 a CD 
5 d^iS^-T^. 

[0 062 ] fS3>t^-^80^ t>-rtt*>©#* 
>85c, 8 5d*W3tl^i, ^ 1 7 tC^*r^fft3J 
Ml ») F 8 6 * f ^ ^' 1/ ^ISt 5 (S4 

io). c > 8 6 ^lasia 
id, ki43-f\ un%mm^2tiz>&*\ 

ig^C«igfl&S£&fla8 6 atC*>^-2> r^aSJBattff 

>8 5 d*SjatRSti/c»&CC«|SHHI8 6 aCC*5C^^> r^- 

T^o KSJSRW8 6 btctt, igflKcfex^r^^-;!/© 
, r coKf4^c^ccJSWu r n F^(*cc 
so )S^J 3&>©l^m*>0c^x ^*A*t*5ffl^6 
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i-mvm^t^ (S420) o 
[0 0 6 3 ] tit, igJfe£&^M'^> K?8 6<D*fc 

tcs-^^trjseft^^-s (S4 3 0 ) 0 m*&)<<az. ^® 

[0 0 6 4 3 ^<om.s eS3>fcr^.-^8 0 tt % tgti&5C 
ft* Sri?*.— ;l/pjffl8 5 tf-t CC^7^t"€> (S 

44 0) o COif, igt&$tf&X5'> > ^~~>l<mffi 8 5 K 

[0 0 6 5 ] CCT\ iStfe^X^^^-^CO^IErtS 

©SKtcoi^r, mi 8ccs-3i>rt&Hj3-r&o as®» 

J^B#<DR5e#, fall : MPB3 B-CJK9j£OI3ifc2|5k 

2ioiB : mm2 a-em*)m^m$k2®, 3 ma : hps 1 

[0 06 6 ] &Mfft 1 BlCttLX^ti <fc 

0 fesc^M»2 Hrs»sai*tf ceo 
<ox\ m^x^ts^-wsffixftteti. 3iiaifflPBra' 

CD^«bX^r^*-;l/<bPG 1 l[§|£K^L/ct§£-CC«: % 
[0 0 6 7 ] SlE«2tt. ^OfaPS 3 SHIPS 
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2 BtCStLT^ftcfcO fe}Sl>lfflPS 1 H-r^ift^^T-o 

/tti-£-e&£ 0 c<D*a-£\ KoiEij»oiiuB#©3aiiraPB& 

2HB«0iiLI«©i!3fclfflHfc 1 B^Kes*!*. 3 

SL^»^tc». ^HCT2r«ig#i lum&BMtt 
B££c£o 

[0 06 8 1^3^ WEIPa»3 BStStbr^-ftJ: 

r>i>m>mm4Hxi§m&i&*ft^tcm&-c$>z 0 to 
<D^ML mcosmfflffiicteixM s nf sex** ^ */ ^ 

/I/ &HD 1 l[II£iBEOfc»^tctt. ^M^J 
[0 06 9] C<D«fc ^CcBa3SjS*CCS-5lirf^#*^ 

[0070] <istib^J^iaiii>^a^ >t'^^o 

^J:^tC}g^L5t^6«, ^ 1 9 <Dt%m$c&fi!m&ffii& 
LT. H2 0 CC^-TSflfeXSlMteiiiffl 8 7^:^^ 
^tC*^-r ^> ( S 5 0 0 ) „ CO«»SS»iM6IBffi8 7 
^ ^ -b - 'J78 7 a v «lftX»^W»- 

it^ji u r 8 7 b , t&msh&m^ v r s i c . ^ 

7*^ ^^^ftd<^>8 7 d, MIk^^>8 7 e. W±tf 
40 ^>87 f , U T8 7 gfrt>ffiJ&£tl 

a>e a -^8o», e^b ^msaaft^sosw^saksi 

Si^x U T 8 7 b J£*^U Si&5£ 
»^5EI*f4— K«7n^ »; T 8 7 b CC^S^S ti/ctB4<DS 

v y<D$nmmzim£immmx~ y r 8 7 c cca^r 

[0 0 7 1 ] ^fflp° D Ba^-3i 'J787 c(Cl 

^stis^flftflKffi^jatffoif **Kcci§ai# h^4 5 

50 S^if Wx.il f^7^49©-(2-;f^ 
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**^**£tft^>F*#*^3tt* c©-?-f>F 

[0 0 7 2 ] «ffi3>tr*-di8 OB, JME#*>8 7 

Afmmf<D*m F U A 9 0 *JgiftSE8Mft«P 2 £ 

(S 5 1 0) 0 1P^, «ffl=i>l^-*8 OB, 
gi^SKIihSSSi y T 8 7 b CC*«3 tifcK 

- f jcstjtr 4 xmmmic xmz nrc* f u 

Y9 0*^>**^~*2 0©*frfci*^K9fflT«l:3 

3 Q f^cb. 3>FO-^25it *->^-:/Jl/2 1 
MlSd^^ F2 3^tSKMWUX, 7-ASi$23a 

cccoAJ«tWfccA«Shr^4a« f 9 o *asio 
tustL r^n^2 4*Hi^r Fu-rwA{4ap 1 

Ltt^ttVT3 1 JhCC^OiggF W9 0 
6o Sfc^-C. Wffln>tT* — * 8 OB. SSSl3>^T3 
0(D^hlESb- : e-^3 2 e^:IEI»^Ur, *£#Fl- 
^9 O^Ltl^^t »;T3 1* F WHJAftKP 
1^6Silll39^fiBBP2*-C»ttStt, MCC i;?F* 

- f 6 o ^lEibSiJfuur, stfiSEBMasp 2 

&C{£g&#> $ F 1/ 9 0 CD V v F 9 2 <0±JodC 

BW-^ 7 F6 1 ZMAstcfr t , *:<D®M^ v F 6 1 ^ i; 
* F9 2 <k«M-r**rTK3ti\ BH^?F6 10rt 

gp^jgffi^tL/T y f K9 2 -eo#as-c±s- 

[007 3] flP>b^-^80(t 
^aftOR^OW^WWrb (S5 20) , ^$tltC^ 

nBss 3 o£*rff&K:s5 4 0^jt^ »5tsnr^ 

WtltfS 5 4 O^jtfro S5 3 0m *SMB£J*a# 
v F40*8g»*9IBLT. ~- F;M*^SP4 3*^*:/ 

v 7'I^.*uP4 8 CCTttOWU FA^f* 

[0074] S540 TB, *S* F U -Y 9 0 P^CD^ltfe(D 
SEffi£?T5. EP*>> SR^>^T3 0O«S5^-^3 3 
c*IB8l*JfBl0r, *^ U 73 1 *8fSOffl?4ftR«cffl 
tt£c£&cj:^ yr3 i cc«H*3*vct,>&Jg§iF 

F4 0*IE»SiJfflJU't\ i-F^«J*aB4 3*S 
UKftfflB P 2 (D±^rcc^ tt $ a % «MW«I«>«* F u- 



>) 1fS2 002-2 62 8 5 6 

22 

iftccaw, BfUJ#>^4 8OHIKin»K:J:0iS»**5l 
ftKB— ^T4>ctt^^ S#F IW9 0rt©iSflk8l#S 

io >v*mi-cmvjmm f w 9 o ^axLtcm^mt 

[0 0 7 5 ] ac^"C. «Sn>fc;*-£8 0B, Srfctt 
igtttoaA^tf ^ ( S 5 5 0 ) o IP^ *gifi8ttH-- F 
;b4 2 £±1^2 tt. {tlKl^:-^ 3 3 c &mW)ffl'ffilsXm 
0t«*ltO4*t »J73 1 Sr^ttR 

u . ts*aA^ - f ;v 4 1 f u w 9 0 ft-stfe* 

aApJ^fe<4g£rTP43-t±, AJ*ee»ffl«:*5^^K 

20 4 0 *|g»«iWlyrS»ffisP-r > FtcigJft&A-- F^ 
4 1 aA^>^4 4^llfBlgSft3-l± - C^ 

snfe»a*DS»*aA"r*. tsiaaA^- 

F^4 1 ^_h#5i±, F-rt/«J#SP4 3 *«tftSE»{ft 

gp 2©±^e»^cD3SiBi#^ais?^, y » 

-^>P#y F 60&mSbffifflL-C. y^F9 2*»# 
Ltl^^f F6 l*C©ig*FU-r9 0<D±^ 
mhZi*:. K^tSf ^7 F6 1 tT»3«»; ? F9 
2 FUY90 KfeJrth ^CDf»*^ ?F6UX 

^>7^0iiWl, F6 1 ©1*33155:* 

30 EECCMLr y y F9 25:giL, *©flUft»-^^ F6 1 £ 

[0 0 7 6 ] WIi^>t:-^-3?8 0B, Sife^ 

Jft»Tf*©^« F1/Y90 ^BAf3 ( S 5 6 
0) o IP%> F y -^5 OCC^— =i- F^-^^ 

9 1 *<D^<-=»'- F^p6WI43- FtR 

^mu, S^3-FK»lE^6ti"Cl>*AJB*0f*R 
<&[±iU ie^^>^T 3 0CD^;l^ FlgSb-^r-^S 2 e £ 
ffittWIWO-C. SSF W^9 05rFU^ttiAfiaP 1 * 
-f>^^^-^2 0rtCD3> Fci — ^2 5 
40 F2 3^^8gi6*tI®LT^©^#FU-Y9 

0*Sf5£©AJ*^f^A»S"-&4. 
[0 0 7 7 ] IT, ig«Wa*^3EWfr- y T 

8 7 bCc^snri^4S*4<D-r^"CCc>(*uri&ift3E» 
4?f ^fcfr&frZmWiL ( S 5 7 0 ) , */c«i*3SftU 

1 0-S 5 6 0<Dj&ffl*«9igU x»;78 7bKS* 

[0 0 7 8 ] <cfc. ±jfi©S«lSE»fat*«»f 
50 fmifiis~*>XWi*3- l )T8 7 gCC^n$tl4<!:ft 
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iC . &mffi(DmWfiRf&& M ism.7jk*- v T 8 7 a Ct 

£>8 7 f £J¥TC<btcJ;-?-C. f»*-B*lllrTSC 

Lfc9^4<fc5ft£SCC#Jfflt?*£. 
[0 0 7 9 ] <« n n afflJ«aa>fHII*«. fflKWJEBK 

lUfc«iH/-f9 0^Mn a niU-CtBjS^ii6 (HAtti 

ffi<Dtii&V<{>W8 4 (Ml 4#JB) ^f^X^-f 
&tSt7jVr£ (S 6 0 0 ) a 

F*ttU»i*H— 18Sxy78 4 aCcA^LrfcJ:^ 

ajffiUrffiJSaif*— R^n^U T 8 4 aSCA?JL<T4><£ 

5K»:3-F#A*;3ft&£, Ch64U«RPHB* 
'J784a CC^T £ ( S 6 1 0 ) o . 

[0081] ss3>trjx-^8 0 &i* f¥S£* 

3P4— K^^-X U T 8 4 a fcXCT-3*i-Cl>£-RH=i - FCC 

( S 6 2 0 ) o fOll, »fntHffiL//tS34=i- FittH* 

i*Sx»J7 8 4 ad^BUI^-r^o 
[0 0 8 2 ] fPUIStt* P 2 ccr*SS h ^ 

r. ttjjs§**4— sai^* u r 8 4 a &cs a D a ai«-r^f£ 

^3-F#3bT*3*ift<ft&*"C* Ma D ol±J®^^>8 4 
g£p a pffi0tf<£>8 4 cJ&a«§n5^S6 2 0£3I 

*tu «iP 0 ttjjs^#^3-F^&<ttofcflF*'ca 

$4^glllli®8 1 Xt^U^CC^b (S 63 0) , 

[0 08 3] <u#-hiaAJM>f«ti*, i^mis 
ha^^jB^r-s^, ea=* > f A -^8o ias©^ 
$80 ©iB»J6B^ffeoSBiajfii*«:ga» u o -r f§ 
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*«h»* -^H$rac:<bx«*s#ai^c:<htc^iin>b- 
A -^8 ocDiatt^sccaMiwccs^sn^, totfc 

[008 4] C Ct, *j|jBB»CMIt]Ea»3Ri*»?ao 
«aEB5R©StfBlffl# * 9J €> *»*C "T * . 2t^S6Jfr«© A > 

2 3 RtfBBPSB 2 4 * tttCf&iHa >^T 3 0 ##^<£> 

j»a^-FJi/4 2*j««sPU*a«:fflSL % stfcsi&n 

^• 7 F4 O&C^StftaA-- F^4 1 ^iStifc&A^M&fc: 

[008 5] fel±»iSU^:*ll«ISJB«Cj:n». 

h (ttSjUtt* ^ h 2 3 ^igtfexf^n^ ?h40^'J»F 

J ?»HIP®2 4-^SS^:-^ 3 2 e . 3 3cW>7'4 
4 k 4 6^&atr) ^WJl^>t: , ^-$8 0«W1"i> 
C 9, tg«^gr&£*£#b W9 0ft©t£*fe£ 

30 3S^^H 6cj» l r i ^ ft t * o r *>»ffi-c # * 26 
^ * - a > £ j: o si ntc m ± r ^ . 

[0 0 8 6 ] Sfc. igSF U>f 9 0rt©lgflh*SFaire 

etftSo 

[0 0 8 7 ] H^C. mtibaA^- FJl/4 1 CD^- ^ ^*4 1 
a^Sti&SEffi^-- Fib4 2©^5F^4 2 a SS&53ftnJ 

> ^ ^ ^> - 3 0 ^ fc^-n^rW^^HjS-C # Z> o 

[0 0 8 8 ] mcc^/c. s«6*»!»o»a#^ > H^cr 
aAitc^/c«), tg#F 9 o ft<D&mimmm 

50 >hcr<btcsft-saAstcfa«r*4/cfe. at^coffl^ 
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t>&A^#->£S-&c<t;&sr£& 0 

[0 0 8 9 ] ^rUX^tc. fl3 > hT*- £ 8 0 *g 

ihu^g oo^-3- K^^<^9 l fl>6!&SiJffi-^"e£> 
SK^ri- F*8*W0. FlcfctoS-WT 

[0 0 9 0 ] *«W«±aSO/t^8fi^!i8(c:lHl6IR 
jE3h*cittft<, «F«pl»*otKH«:«'r*IRO . S 

# k S»hU-Y9 0Ccx^^ F*iLr— f*W«:KW6 

[0 0 9 1 ] tgifrffiA^- 1 v aEA*">^ 

4 4&CWSflM< 1^4 5 Sr^gCfflffcW. SSifi#h^4 

5«c»tts«Hos**Anr*$*. staler 

[0 092] HCC, «f/tCc«a&T€>^iftO«*&«*W«i 
telES^ ^a&igMfetf M/4 5 <t 

fSttffiA-- FJU4 1 tOimcfffrLX^Z^MZtim 
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